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By Fourier's theorem (9) we have
r*                                    f°°
TT . <£ (x) = I    /i (k) cos kx dk + I   fa (k) smkxdk, .........(16)
Jo"                        Jo
fi (k) — I      cos kv $ (v) dv,       /2 (k) = I      sin kv <j> (v) dv.    .. .(17, 18)
J   —OO                                                                                                  J   — 00
In order to shorten the expressions, we will suppose that, as in (11),
where
I'OO     /*00
7T2. \6 (#)}2 =          /! (k)fi (k') cos kx cos k'x dk dk'.
Jo Jo
We have
This equation is now to be integrated with respect to x from — oo to + oo; but, in order to avoid ambiguity, we will introduce the factor eTaa!, where a is a small positive quantity. The positive sign in the alternative is to be taken when x is negative, and the negative sign when x is positive. The order of integration is then to be changed, so as to take first the integration with respect to x; and finally a. is to be supposed to vanish. Thus
r + oo  re
= Lim.
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Now
so that
i (/c') (cos x (k1 — k) + cos a; (k' -f /<;)} dk dk'dx.
17         2a
e*a:c cos hoc dx =  -•—-yr;
...... (19)
Of the right-hand member of (19) the second integral vanishes in the limit, since k and k' are both positive quantities. But in the first integral the denominator vanishes whenever Jc is equal to k. If we put
dk' — adz,
then, in the limit
Thus
If /a(jfc) be finite, we have, in lieu of (20),
(20)
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